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(57) ABSTRACT

Firmware updates at an information handling system flash
memory device, such as provisioning information stored on a
USB device, are securely performed by using a buffer
memory and a secured code. An application running on a
CPU generates a firmware update and a security code, such as
aciphered hash code based on the firmware update, stores the
firmware update and security code in a buffer, and informs a
management processor of the update. The management pro-
cessor analyzes the firmware update to authorize copying of
the update from the buffer to the flash memory device. For
instance, the management processor creates the security code
from the firmware update and compares the created code with
the security code stored in the buffer to validate the firmware
update.
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1
SYSTEM AND METHOD FOR SECURE
INFORMATION HANDLING SYSTEM FLASH
MEMORY ACCESS

CONTINUING DATA

This application is a continuation of U.S. patent applica-
tion Ser. No. 12/198,236, filed Aug. 26, 2008, entitled “Sys-
tem and Method for Secure Information Handling System
Flash Memory Access,” now U.S. Pat. No. 9,069,965, issued
Jun. 30, 2015, which includes exemplary systems and meth-
ods and is incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates in general to the field of
information handling system memory, and more particularly
to a system and method for secure information handling sys-
tem flash memory access.

2. Description of the Related Art

As the value and use of information continues to increase,
individuals and businesses seek additional ways to process
and store information. One option available to users is infor-
mation handling systems. An information handling system
generally processes, compiles, stores, and/or communicates
information or data for business, personal, or other purposes
thereby allowing users to take advantage of the value of the
information. Because technology and information handling
needs and requirements vary between different users or appli-
cations, information handling systems may also vary regard-
ing what information is handled, how the information is
handled, how much information is processed, stored, or com-
municated, and how quickly and efficiently the information
may be processed, stored, or communicated. The variations in
information handling systems allow for information handling
systems to be general or configured for a specific user or
specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communica-
tions. In addition, information handling systems may include
a variety of hardware and software components that may be
configured to process, store, and communicate information
and may include one or more computer systems, data storage
systems, and networking systems.

As businesses and individuals increasingly rely on infor-
mation handling systems, secure and economical storage of
information presents a continuing challenge. Malicious
attacks often seek confidential information stored on infor-
mation handling systems. In other instances, malicious
attacks seek to disable networks so that legitimate users can-
not access information. Hackers have grown adept at attack-
ing networks through a variety of techniques at all levels of
the network, including client and server information handling
systems. Some forms of malicious attacks seek not only to
obtain confidential information, but also to maintain a pres-
ence on client and/or server information handling systems for
continuing attacks. To prevent malicious attacks, use a variety
of techniques, such as firewalls and antivirus applications.
Hackers often see protective measures meant to prevent mali-
cious attacks as challenges to overcome. The result is a con-
tinuing cat-and-mouse game in which network administrators
move to prevent foreseeable malicious attacks while hackers
seek to exploit the unforeseen.

Server information handling systems typically have access
to information stored at a variety of locations that is vulner-
able to attack. One example of memory that is vulnerable to
attack is flash memory used to manage or control one or more
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server information handling systems. For example, server
information handling systems often include a management
processor, such as a baseboard management controller or
chassis management controller, which provides “out-of-
band” access to the server information, such as remote power
control and remotely directed upgrades. The management
controller typically includes flash memory that stores instruc-
tions for managing the information handling system, such as
instructions to perform provisioning. For instance, flash
memory of the management controller is divided into a vari-
ety of partitions with each partition serving a particular task
and having data related to that task. Each partition of the flash
memory can be exposed to the operating system of the server
information handling system as a writable USB hard disk
drive or USB key by the management controller. The man-
agement controller faces many of the same security issues of
any normal storage device in an operating system environ-
ment, such as writes and reads by multiple users, virus or
other malicious software or rogue programs that induce mul-
tiple write erases. Such threats at a management controller
level can lead to data loss or denial of service attacks since
data corruption can, for instance, cause provisioning not to
function.

SUMMARY OF THE INVENTION

Therefore, a need has arisen for a system and method
which provides secure information handling system flash
memory access.

In accordance with the present invention, a system and
method are provided which substantially reduce the disad-
vantages and problems associated with previous methods and
systems for securing information handling system flash
memory. Flash memory updates, such as updates to provi-
sioning information stored on a USB storage device, are
managed with a post operating system application running on
a CPU and a management processor. Commands to perform a
firmware update are communicated through a management
bus, such as an IPMI bus, with the performance of update
tasks done through a system bus.

More specifically, an information handling system built
from a variety of hardware components operating in a hard-
ware layer processes information with firmware in a firmware
layer, an operating system in an operating system layer and
applications running over the operating system layer. A post
operating system application running in the application layer,
such as a firmware updater, prepares updates to apply to flash
memory, such as a USB storage device partitioned to store
firmware, such as provisioning information. The post operat-
ing system application stores the update in a configuration file
in a buffer, such as RAM accessible by a management pro-
cessor. The configuration file includes a security code gener-
ated from information stored in the configuration file, such as
the firmware update. The post-operating system application
sends a message to the management processor through a
management bus, such as an IPMI bus, to initiate the update.
The management processor analyzes the configuration file to
validate the update, such as by independently generating the
security code, and commands the update to the flash memory
if the update is validated. The update is copied from the buffer
to the flash memory through a system bus after the update is
validated by the management processor.

The present invention provides a number of important
technical advantages. One example of an important technical
advantage is that information handling system flash memory
access remains secure, such as during updates to information
stored on the flash memory. The flash memory device is
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isolated from operating system applications so that malicious
attacks through operating system applications are prevented
from damaging the flash memory device or functions sup-
ported by the flash memory device, such as provisioning.
Centralized access to the flash memory device is controlled
by a management processor for improved security that still
allows flexible utilization of the flash memory device. A
robust and trustable manner for transferring data from oper-
ating system level applications is provided, such as for per-
forming updates to the flash memory and functions supported
by the flash memory.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be better understood, and its
numerous objects, features and advantages made apparent to
those skilled in the art by referencing the accompanying
drawings. The use of the same reference number throughout
the several figures designates a like or similar element.

FIG. 1 depicts a block diagram of an information handling
system having secure updates to a storage device performed
in part by a management controller;

FIG. 2 depicts examples of configuration files that define
updates to the storage device; and

FIGS. 3A, 3B and 3C, generally referred to herein as FIG.
3, depict a flow diagram of a process for secure updates to a
storage device coordinated by a management processor.

DETAILED DESCRIPTION

Secure writes to a storage device of an information han-
dling system are performed with cooperation of a manage-
ment processor and CPU of'the information handling system.
For purposes of this disclosure, an information handling sys-
tem may include any instrumentality or aggregate of instru-
mentalities operable to compute, classify, process, transmit,
receive, retrieve, originate, switch, store, display, manifest,
detect, record, reproduce, handle, or utilize any form of infor-
mation, intelligence, or data for business, scientific, control,
or other purposes. For example, an information handling sys-
tem may be a personal computer, a network storage device, or
any other suitable device and may vary in size, shape, perfor-
mance, functionality, and price. The information handling
system may include random access memory (RAM), one or
more processing resources such as a central processing unit
(CPU) or hardware or software control logic, ROM, and/or
other types of nonvolatile memory. Additional components of
the information handling system may include one or more
disk drives, one or more network ports for communicating
with external devices as well as various input and output (I/O)
devices, such as akeyboard, amouse, and a video display. The
information handling system may also include one or more
buses operable to transmit communications between the vari-
ous hardware components.

Referring now to FIG. 1, a block diagram depicts an infor-
mation handling system 10 having secure updates to a storage
device performed in part by a management processor 12, such
as a baseboard management controller (BMC) or similar sys-
tem or chassis level management processor. Information han-
dling system 10 processes information with a hardware layer
14 that includes a variety of hardware devices, such as a CPU
16, a hard disk drive 18, RAM 20, a chipset 22, a NIC 24 and
a USB flash memory storage device 26. The hardware devices
are managed at a physical level by a firmware layer 28, such
as BIOS 30 and a provisioning module 32, which provisions
tasks performed by information handling system 10. An oper-
ating system layer 34 coordinates communication between
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hardware devices with an operating system 36 to support the
running of applications in an application layer 38. Operating
system 36 is stored in hard disk drive 18 and boots to run on
CPU 16 with RAM 20 under the control of firmware, such as
BIOS 30, which is stored in flash memory devices associated
with chipset 22, such as USB flash memory 26. Management
processor 12 provides management functions for information
handling system 10, such as remote power-up, remote power-
down, maintenance and monitoring. An IPMIbus 40 provides
“out-of-band” network communications with network 42 to
support remote access to management processor 12. Primary
network communications for information on a main system
bus 42 is through a network interface card 24. IPMI bus 40
provides a safe communications channel that protected by an
operating system secure mechanism to limit vulnerability of
the channel to applications running on applications layer 38,
such as viruses or other malicious programs.

Information stored in USB flash memory 26 is protected by
allowing changes made by post-operating system applica-
tions running in application layer 38 only with the coopera-
tion of management processor 12. USB flash memory 26
appears to application layer 38 as a USB solid-state storage
device, such as a USB key, accessible by a USB bus 44. An
application, such as firmware updater 46, running at applica-
tion layer 38 updates information on USB flash memory 26 by
preparing an update configuration file and placing the update
configuration file in a predefined buffer, such as a defined
memory location in RAM 20 are hard disk drive 18. USB
flash memory 26 is not exposed directly as a writeable device
to firmware updater 46 and thus is not exposed to malicious
programs or hackers running through application layer 38.
Instead, once firmware updater 46 writes a configuration file
to a buffer, a request is sent by firmware updater 46 to man-
agement processor 12 through IPMI bus 40 to notify a firm-
ware manager 48 running as firmware on management pro-
cessor 12 to perform the update defined by the configuration
file.

An example of configuration files 50 to update USB flash
memory 26 is depicted by FIG. 2. Configuration files 50
describe the operation and verification for each candidate
update to USB flash memory 26. The description includes a
file name for the update, a destination location, a hash value
for checking accuracy, a copy mode such as append, create,
replace or delete, and a security code, such as a hash value
generated from the update file with a cryptographic algo-
rithm. The security code is created with a security module 52
associated with firmware updater 46, such as a cryptographic
algorithm like MDS5 or SHA-1. Once firmware manager 48
receives a request from firmware updater 46 to update USB
flash memory 26, firmware manager 48 retrieves information
from configuration files 50 to verity each candidate file before
performing the update defined by the candidate file. Firmware
manager 48 includes a security module 52 which analyzes the
candidate update file to validate the performance of the
defined update. For example, security module 52 retrieves the
update and creates a security code with security module 52,
such as with the same cryptographic hash used by firmware
updater 46. If the security code placed in the configuration file
50 matches the security code created from the configuration
file 50, then the operation defined by configuration file 50 is
approved. The communication to verify the configuration file
50 is performed over IPMI bus 40, such as the request for the
temporary buffer, the notification of data read on the tempo-
rary buffer and status checks by firmware updater 46; actual
data transfers that require greater bandwidth than is available
on IPMI bus 40 are performed over system bus 42, such as a
PCI Express or other main bus. Once an operation defined by
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a configuration file is approved, firmware manager 48 com-
mands performance of the update. Although the embodiment
described above performs an update to provisioning informa-
tion on a USB flash memory storage device, other embodi-
ments update other types of information written to other types
of flash memory devices.

Referring now to FIG. 3, a flow diagram depicts a process
for secure updates to a storage device coordinated by a man-
agement processor. The process begins at step 54 and pro-
ceeds to step 56 for a post-operating system application, such
as firmware updater 46, to send an IPMI command to attach a
flash memory partition, such as a partition of a USB storage
device, as read only. At step 58, the space available on the
partition is calculated and at step 60, the post-operating sys-
tem application sends an IPMI command to disconnect the
flash memory partition. At step 62, a determination is made of
whether the space available on the partition is sufficient to
accept the firmware update. If an insufficient amount of space
is available, the process continues to step 64 to provide an
error message with the post-operating system application and
ends at step 66. If sufficient space is available at step 62, the
process continues to step 68 for the post-operating system
application to send an IPMI command to attach iRAM as
writeable with the required size. At step 70, the management
processor responds to the IPMI command by creating a
dynamic partition of the requested size in RAM that is asso-
ciated with the management processor. At step 72 a determi-
nation is made of whether the management processor has
created a buffer in RAM of sufficient size and, if not, at step
74 the post operating system application splits the update into
plural candidate update files of smaller portions that will fit in
the RAM buffer set aside by the management processor. At
step 76, file names for the next flash memory update task are
gathered.

At step 78, the post-operating system application formats
the dynamic partition of RAM made available by the man-
agement processor. At step 80, the post operating system
application builds an update configuration file for the update
task or tasks, such as the configuration files depicted by FIG.
2. At step 82, the post operating system application deter-
mines a security code, such as a cryptographic hash code for
the configuration file and, at step 84, copies the configuration
file to the buffer defined in RAM by the management proces-
sor. At step 86, the post operating system application sends an
IPMI command to make the RAM read only and, at step 88,
the post operating system application sends an IPMI com-
mand to execute a task list in the configuration file. At step 90,
the management processor opens the configuration file from
the buffer in the RAM and reads the tasks to find a command
to copy the configuration file update to the flash memory after
verification of the security code, such as a match of the
cryptographic hash code stored in the buffer with a security
code generated from the update file. At step 92, the manage-
ment processor starts the flash memory update through a
system bus. Use of the IPMI bus to communicate commands
helps ensure security while use of the system bus to copy the
information provides adequate bandwidth for more rapid
completion of the copying of the update. At step 94, the post
operating system application sends a periodic IPMI com-
mand to check on the status of the update to the flash memory
by sending a status inquiry, determining at step 96 if the
management processor returns a pending status and sleeping
for a predetermined time period at step 98 until the manage-
ment process returns that the status is no longer pending.

At step 100, with the status of the update no longer pend-
ing, a determination is made of whether the flash memory
copy was a success. If not a success, the process continues to
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step 122 for the post operating system application to send an
IPMI command to disconnect the buffer RAM and to step 120
to issue an error message. If the flash memory update was
successful, the process continues to step 102 to determine if
additional updates are needed. If additional updates are
needed, the process returns to step 104 for the post operating
system application to send an IPMI command to make the
RAM buffer writeable. If the updates are complete, the pro-
cess continues to step 106 for the post operating system
application to send an IPMI command to disconnect the RAM
buffer. At step 108, the management processor cleans the
dynamic RAM buffer partition and frees the RAM for other
uses. At step 110, the post operating system application sends
an IPMI command to attach the flash memory partition as
read only. At step 112, the post operating system application
verifies that the update was correctly applied to the flash
memory. At step 114, a determination is made of whether the
configuration file update was properly performed to the flash
memory. If the update was successful, the flash memory
update is complete at step 116 and the process ends at step
118. If the update to the flash memory was not a success, the
post operating system application issues an error at step 120
to handle the error and then the process ends at step 118.

Although the present invention has been described in
detail, it should be understood that various changes, substi-
tutions and alterations can be made hereto without departing
from the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:

1. An information handling system comprising:

a central processing unit (CPU);

amanagement processor (MP) having a firmware manager,

the firmware manager configured to execute on the MP;
random access memory (RAM) operable to store informa-

tion, the RAM interfaced with the CPU and the MP;
flash memory operable to store firmware; and

a firmware updater stored in non-transitory memory and

configured to execute on the CPU to prepare a firmware
update, determine a security code for the firmware
update, store the firmware update and the security code
in a configuration file in a buffer defined in the RAM by
the MP, and send a command over a management bus to
execute a task list in the configuration file;

wherein the firmware manager in response to the com-

mand, finds a command in the task list to copy the
firmware update to the flash memory after verification of
the security code, authorizes copying of the firmware
update from the buffer to the flash memory by verifying
the security code, and performs the firmware update to
be copied from the buffer to the flash memory over a
system bus.

2. The information handling system of claim 1 wherein the
system bus comprises a USB and the management bus com-
prises an IPMI.

3. The information handling system of claim 1 wherein:

the firmware updater comprises a first security module

configured to generate a first security code from the
firmware update for storage in the buffer with the firm-
ware update;

the firmware manager comprises a second security module

configured to retrieve the firmware update to generate a
second security code; and

the firmware manager is further configured to compare the

first and second security codes to authorize copying of
the firmware update from the buffer to the flash memory.
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4. The information handling system of claim 3 wherein the
first and second security codes comprise a cryptographic hash
algorithm.

5. The information handling system of claim 1 wherein the
buffer is defined in hard disk drive memory.

6. The information handling system of claim 1 wherein the
management processor comprises a baseboard management
processor.

7. The information handling system of claim 1 wherein the
firmware update comprises provisioning information.

8. A method for updating firmware, the method compris-
ing:

generating a firmware update with an application stored in

a random access memory (RAM) and running on a cen-
tral processing unit (CPU), the firmware update having a
security code, and storing the firmware update and the
security code in a configuration file;

copying with the application the configuration file to a

buffer memory defined in the RAM by a management
processor (MP);

commanding the MP over a management bus to execute a

task list in the configuration file;

inresponse to acommand in the task list, authorizing by the

MP copying of the firmware update from the buffer
memory to the flash memory by verifying the security
code; and

copying, in response to the authorizing, the firmware

update from the buffer memory to the flash memory with
the management processor through a system bus sepa-
rate from the management bus.

9. The method of claim 8 wherein the system bus comprises
USB and the management bus comprises IPMI.
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10. The method of claim 9 wherein the generating a firm-
ware update having a security code further comprises gener-
ating a hash code with a cryptographic hash algorithm.

11. The method of claim 8 wherein the firmware comprises
provisioning information.

12. The method of claim 8 wherein the firmware update
comprises a destination and a copy mode.

13. A system for updating firmware stored in flash memory
of an information handling system, the system comprising:

a firmware updater stored in non-transitory memory and

configured to execute on the CPU to prepare a firmware
update, determine a security code for the firmware
update, store the firmware update and the security code
in a configuration file in a buffer defined in the RAM by
the MP, and send a command over a management bus to
execute a task list in the configuration file; and

a firmware manager operable to run on a management

processor, the firmware manager in response to the com-
mand from the firmware updater, finds a command in the
task list to copy the firmware update to the flash memory
after verification of the security code, authorizes copy-
ing of the firmware update from the buffer to the flash
memory by verifying the security code, and performs the
firmware update to be copied from the buffer to the flash
memory over a system bus.

14. The system of claim 13 wherein the security code
comprises a hash code generated from the firmware update.

15. The system of claim 14 wherein the firmware manager
authorizes copying of the firmware update by generating a
hash code from the firmware update and comparing the gen-
erated hash code with the hash code stored in the buffer.

16. The system of claim 13 wherein the flash memory
comprises a USB device.
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